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ABSTRACT  
 
Background: As the prevalence of obesity increases worldwide the field of bariatric medicine has emerged, 
focussing on the causes, prevention and treatment of obesity. People who are obese regularly face bias from 
healthcare professionals, which can negativity impact on care delivery and patient outcomes. The introduction 
of bariatric empathy suits into simulated practice may enable student nurses to appreciate the needs of, and 
influence their attitudes towards, obese people.  
Objectives: The aim of this study was to explore student nurses’ attitudes towards those who are obese and 
whether these attitudes change following a simulated activity. 
Design:   A mixed methods study incorporating a pre-post design 
Setting:   A UK university which provides pre-registration nursing education 
Participants: Nursing students in part 1 (n=39) and part 2 (n=29) in adult and mental health fields.  
Methods:  Part 1 and 2 nursing students completed the ‘Nurses’ attitudes towards obesity and obese patients 
scale’ (NATOOPS) questionnaire. Part 2 students also took part in a simulation activity whilst wearing a 
bariatric empathy suit and completed the NATOOPS questionnaire again immediately after the simulation 
activity. Students who wore the empathy suits were invited to a focus group.   
Results: Part 1 students reported poorer attitudes on the NATOOPS scale than Part 2 students. After wearing 
the bariatric empathy suits students reported changed attitudes on the NATOOPS in three areas: response to 
obese patients, characteristics of obese patients and supportive roles in caring for obese patients. Five themes 
emerged from the focus groups related to physical and psychological impact of the suits; thinking differently; 
simulation as a learning experience and challenges and recommendations. 
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Conclusions:   Following a structured educational experience student nurses’ attitudes were more positive 
towards obese patients. The characteristics of the educational activity that appeared to influence student 
nurses’ attitudes was related to the ‘lived experience’ of wearing bariatric empathy suits. 
Keywords:  student nurse, attitudes, empathy, obesity, simulation 
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1. INTRODUCTION 
 
The prevalence of obesity has doubled worldwide since 1980 (World Health Organisation  (WHO), 2016). 
Obesity is defined as a body mass index (BMI) of 30 kg/m2 or above (WHO, 2016), and obese individuals are at 
greater risk of cardiovascular disease, osteoarthritis and diabetes (Baker and Bate, 2016). Consequently, the 
field of bariatric medicine, or bariatrics, has emerged, focussing on the causes, prevention and treatment of 
obesity.  
 
Attitudes towards obesity in patients and society more generally are an important consideration. Attitudes can 
be defined as stable entities stored in the memory or a judgement based on currently available information 
(Gawronski and Bodenhausen, 2006). It is widely recognised that attitudes are complex and can change and 
influence behaviour (Bohner and Dickel, 2011). Attitudes to obesity are influenced by individual differences, 
media, social norms and experiences (Pearl et al, 2012). People who are obese regularly confront bias from 
health care professionals (Puhl and Heuer, 2010) and others, which can lead to marginalisation and 
stigmatisation. 
 
Moreover, negative attitudes and perceptions amongst nurses can impact care delivery and patient outcomes 
(Pervez and Ramonaledi 2017; Poon and Tarrant, 2009).It is unclear whether these negative attitudes are pre-
existing or whether they develop with exposure to caring for obese patients. A number of studies have 
explored nursing students’ perceptions of obesity. Keyworth et al (2013) interviewed 20 nursing students to 
ascertain their perceptions of obesity and barriers to weight management. Numerous challenges relating to 
managing obesity, negative attitudes amongst registered nurses, influence of the nurse’s weight and a lack of 
appropriate training were identified. Exposure to six short video vignettes relating to obesity improved 
students’ attitudes and beliefs immediately after viewing them; these improvements were sustained at 30 
days (Molloy et al, 2016).   
 
Simulation is an educational approach that enables students to perform activities that emulate a realistic 
encounter or experience in a safe environment (Bland and Tobell, 2016). It encourages the student nurse to 
adopt a deep learning approach, engage with learning and make links between what they know and real life 
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(Fry, Ketteridge and Marshall, 2009). Simulation can provide the opportunity to place the student in vulnerable 
situations, potentially reflecting the experience of the people they will care for (Weekes and Philips, 2015).  
 
Mangold and Markiewicz (2014) developed clinical scenarios using standardised patients to simulate obesity 
and Walker and Gantt (2010) used a bariatric patient simulator manikin to expose student nurses to complex 
care scenarios. However, whilst using simulation, neither measured the outcomes of this educational approach 
on students’ attitudes and perceptions of their learning experience.  
 
Within the authors’ university a significant portion of the pre-registration nursing programme is simulation 
based. The use of bariatric empathy suits provides an opportunity for student nurses to develop an 
appreciation of the needs of the obese person by simulating their lived experience. Wearing the bariatric 
empathy suit simulates various limitations, including restricted movement, poor posture, gait changes, the 
challenge of carrying out everyday activities, altered body shape and fatigue. In the absence of relevant 
research investigating the use of the bariatric empathy suits in nurse education, the aim of this study was to 
explore student nurses’ attitudes towards people who are obese and whether these attitudes change 
following a simulated activity. The following questions were addressed: 
1. Is there a difference in attitudes between pre-registration student nurses with no clinical practice 
experience and student nurses with 17-20 weeks in clinical practice?   
2. Is there a change in student nurses’ attitude following a simulated experience of wearing the 
bariatric empathy suit? 
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2. METHODS 
2.1 Design 
A mixed methods study incorporating a pre-post design was conducted in a UK university providing higher 
education for nurses. Quantitative methods were used to assess the effect of an educational intervention 
using a bariatric empathy suit on attitudinal outcomes, while qualitative approaches were used to elicit a 
deeper understanding of the students’ experience and help explain the quantitative results .  
2.2 Participants  
Nursing students enrolled in the adult and mental health pre-registration programme from both the Post-
Graduate Diploma (PG Dip) (n=90) and Bachelor of Science (BSc) (n=115) routes in each part were eligible to 
participate in this study. 
 Nursing students who had not undertaken any clinical placements were invited to complete an attitudinal 
questionnaire. Nursing students from a second cohort who were further through their programme and had 
completed at least one clinical practice placement were also invited to complete the questionnaire. This 
second cohort of participants then progressed to participate in the educational intervention. 
 
2.3 Educational intervention  
Student participants in Part 2 undertook an educational simulation activity in which they wore bariatric 
empathy suits for approximately 30 minutes while they undertook a range of everyday activities such as tying 
shoe laces and using public toilet facilities. The intervention was facilitated by two academic staff members 
who were also investigators on this project. 
During the educational activities students were encouraged to consider the impact of wearing the suit upon 
their ability to complete activities. Staff deliberately had limited conversation with the students to minimise 
influencing their ideas prior to completing the questionnaires and activities. Students were asked to complete 
the questionnaire both immediately before and again after the simulation exercise.  
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2.4 Data Collection 
Data were collected over 16 months and included a socio-demographic datasheet and the ’Nurses’ attitudes 
towards obesity and obese patients scale’ (Watson et al, 2008). This scale has 36 items relating to five factors, 
namely response to obese patients; characteristics of obese individuals; controllable factors contributing to 
obesity; stereotypical characteristics of obese patients and supportive roles in caring for obese patients. Items 
are anchored at either end of a visual analogue scale with descriptive terms including seldom/often or 
agree/disagree; participants were required to place a mark on the scale indicating their response to the item. 
Whether a low score was negative or positive varied for each item; the interpretation has been made clear in 
the results. The published version of the scale incorporates a 100mm visual analogue scale, however this was 
operationalised as a 200mm scale in the current study for ease of completion, with scores converted to 
100mm during analysis. Permission to use the questionnaire was granted by the NATOOPS scale authors. 
After the post-intervention questionnaire had been completed students were invited to attend a focus group 
to discuss their experiences. Three focus groups were conducted with a total of 11 students from both adult 
and mental health fields (N=4; N=4; N=3). Each was moderated by two of the researchers and lasted 
approximately 1 hour. A topic guide was used to stimulate discussion in each focus group (Figure 1) and were 
audio-recorded and transcribed verbatim.  
2.5 Ethical considerations 
Ethical approval for the study was obtained from the School Research Ethics Committee. All relevant students 
were invited to participate via their University e-mail. For those students completing the attitudinal scale and 
datasheet only, a participant information sheet, demographic datasheet and NATOOPS attitudinal scale were 
sent electronically. Return of the completed study instruments implied consent. For those students in the 
second cohort who completed the simulation intervention, study information was sent via e-mail and consent 
forms were signed prior to the intervention. Students were assured that involvement was entirely voluntary 
and would have no bearing on their academic studies. Students were also informed that all responses on the 
questionnaires were anonymous and would be stored securely. Participants in the focus groups were 
reminded that conversations should remain confidential within the group, and that quotes included in 
dissemination of results would preserve anonymity.  
8 
 
All students were advised that if the study evoked personal or emotional issues appropriate support strategies 
were available, however no student accessed this support. Wearing the bariatric suit was also a risk as the 
suits weigh 12-15kg and can affect posture and gait when walking and make the participant hot and fatigued. 
Established criteria for the use of the suits already existed within the School including precluding use by those 
who recently had surgery, were pregnant, had respiratory difficulties, musculoskeletal problems or any other 
condition that could compromise their health and well-being. 
2.6 Data Analysis 
Socio-demographic data were analysed descriptively. Internal reliability of the overall scale and five factors in 
the sample enrolled in this study was assessed with Chronbach’s alpha.  The item scores were not normally 
distributed therefore non-parametric tests were used for all analyses. Within participant differences on item 
and factor scores were assessed using Wilcoxon signed rank test, while between participant differences were 
assessed using Mann-Whitney U tests. Relationships between demographic characteristics and NATOOPS 
factor scores were assessed using Spearman’s rho. P <0.05 was considered significant for all analyses which 
was completed in IBM SPSS v. 22 (IBM Corp., Armonk, NY, USA). 
Qualitative data was transcribed verbatim and thematic analysis was independently conducted by four 
investigators using ‘Framework’ (Ritchie and Spencer, 2002 ). This process consisted of 5 phases of 
familiarisation, thematic analysis, indexing, charting and mapping, and interpretation. Following independent 
analysis, codes and themes derived from the data were compared. Areas of difference were discussed until 
consensus on the themes was reached. The results from each of the quantitative and qualitative analyses were 
then explored to identify areas of consistency, and look for explanation of the quantitative results. 
The rigour of the qualitative data was assured by applying the components of trustworthiness (Lincoln and 
Guba,1994). Credibility and confirmability were established by comparison of the initial open coding of focus 
group transcripts by the research team and then presenting the results to a researcher external to the study 
team with health education expertise. Dependability was established when an external researcher reviewed 
the research process and was able to follow our ‘audit trail’. Transferability was confirmed when the students 
discussions about using bariatric empathy suits closely matched their experiences of older adult empathy suits. 
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Finally authenticity was achieved by the rich descriptions offered within the focus groups which gave real 
insight into the students’ experiences. 
 
3. RESULTS 
 
3.1 Characteristics of sample  
Part 1 students provided NATOOPS data on one occasion (n=39), while part 2 students provided data both 
prior to and after the simulation intervention (n=29). Students in the two cohorts were similar in all 
characteristics except field of practice with more mental health nursing students in the part 1 cohort, while 
more adult nursing students were in the part 2 cohort (Table 1). Males were under-represented in both 
groups.  
3.2 Attitudes towards obese people  
Good to very good internal consistency of the overall NATOOPS in this sample was demonstrated (Chronbach’s 
alpha: 0.857 at baseline, 0.743 post intervention). Internal consistency of the individual factors in this sample 
was lower, with factor 5 demonstrating poor levels (0.541 at baseline, 0.414 post intervention) (Table 2). 
3.3 Differences in attitudes towards obesity at study baseline 
Students in the part 1 cohort with no clinical practice experience within this study programme reported some 
different attitudes towards obesity to those in part 2 who had undertaken 17-20 weeks of structured clinical 
practice. Specifically part 1 students reported poorer attitudes in relation to Factor 1 (median [IQR] – part 
1:18[12 – 28] vs part 2:25[18 – 37]; p=0.04) but scores in relation to all other factors were similar (Table 3).  
3.4 Differences in attitudes to obesity prior to and after wearing empathy suits  
Students in the part 2 cohort reported changed attitudes towards obesity from prior to after the simulation 
activity on  three NATOOPS factors including Factor 1 (response to obese patients; median [IQR] – pre-
intervention: 25[17–37] vs post-intervention: 33[21–46]; p=0.034), Factor 2 (characteristics of obese 
individuals; 64[60–75] vs 82[73–91]; p<0.001) and Factor 5 (supportive roles in caring for obese patients; 
56[46–64] vs 64[55–76]; p=002) (Table 4). Differences in individual items from prior to after the intervention 
were primarily located within the same three factors (Supplementary Table 1). The relationship between factor 
scores and demographic characteristics in students who provided data before and after the simulation activity 
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was examined using univariate analyses to determine if these characteristics might explain the difference 
however no significant relationships were identified (Supplementary table 2).  
 
3.5 Themes identified in focus groups 
Five themes emerged from the analysis of the focus group transcripts, namely physical impact of the suits; 
psycho-social impact of the suits; thinking differently; simulation as a learning experience and challenges and 
recommendations. Each theme included a number of codes (Table 4). Descriptive quotes are included to 
illustrate themes and codes. 
Physical impact of the bariatric suit 
There was a clear consensus of opinion regarding the physical impact of the suits with two main codes 
emerging. All students described feelings of heaviness, restriction, exhaustion and some recognised how the 
suit affected their gait and posture. 
‘Heavy is my initial reaction, heavy and restrictive and claustrophobic’ (Participant 2) 
‘It definitely changed the way I walk’ (Participant 11) 
Students identified a connection between their experiences of wearing the suits and the reality of living with 
obesity. They identified issues of spatial awareness and limitations of the environment.  
‘You feel trapped everywhere you go, cos you feel like everywhere’s too small’ (Participant 9) 
‘to do my shoelaces,  it was hard for me to just  bend forward. I couldn’t move properly to even see 
my feet.’ (Participant 1) 
These comments linked closely to the quantitative findings where students were more likely to believe that 
fatigue is a problem for obese patients [Factor 2, item 32 (F2,32)]. 
Psycho-social impact of the bariatric suit 
Students noted being self-conscious and frustrated when wearing the suits around the University, noting that 
others were staring at them, with some making derogatory comments. 
‘I hope no one’s watching me… I hope they realise this is a suit.’ (Participant 7) 
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They also perceived that living with obesity could lead to social isolation and disengagement as the effort 
required to mobilise and carry out everyday activities was monumental and demotivating.  
‘ If I was in my home, I probably wouldn’t want to leave it.’ (Participant 3) 
‘We didn’t actually perform anything in the toilet, but just imagining having to clean myself 
afterwards. I tried moving around …and that wasn’t possible.…it was very embarrassing.’ (Participant 
4) 
The psychological impact of wearing the bariatric suit surprised many students, becoming aware for the first 
time of how others might view people who are obese. Students demonstrated good insight into coping 
strategies, both adaptive and maladaptive that may be used by those who are obese. 
‘People sometimes use humour to cloud their insecurities, so I thought if I was overweight, I’d 
probably use humour a lot, but that would be so emotionally draining I’d probably hesitate going out.’ 
(Participant 7) 
These support the quantitative findings where students were more likely after wearing the suits to believe that 
obese patients need more emotional support (F5,8); are more self-conscious than normal weight patients 
(F2,10); are less likely to be self-confident (F2,28) and more likely to be depressed (F2,29). Moreover, students 
perceived that obese patients are less likely to feel socially accepted (F2,30) and are more likely to be the 
subject of ridicule (F2,33) and are thus more likely to have a lower opinion of themselves than normal weight 
people ( F2, 36) (Supplementary table 2). 
Thinking differently   
Students considered how simulation assisted them to reflect upon their previous behaviours in practice and 
their views about obesity. 
‘There’s a whole lot of issues around it and judgements and it’s how to give someone help…Is it an 
illness? Is it someone’s choice? It’s so complicated.’ (Participant 5) 
They independently challenged their pre-conceived ideas about obesity and students expressed the need for 
compassion and tolerance and the challenges of empowering this client group. The majority of students 
acknowledged the impact of their pre-conceived ideas when caring for these individuals.  
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‘To be honest, I think oh, why they just can’t get out, exercise, do something, have a bypass, change 
their lifestyle? But now… I think twice.’ (Participant 6) 
‘I think I’ve usually been sympathetic…but ever since doing this actually I’ve been much more mindful, 
this could be you, it could be your family. It’s made me quite a bit more tolerant of differences.’ 
(Participant 3) 
Interestingly, wearing the bariatric suit led to some students considering whether they may be at risk of 
obesity and to think about their own health.’   
‘It made me really think about what I’m eating… which I didn’t expect.’ (Participant 6) 
Simulation as a learning experience 
All students expressed that the lived experience of wearing the bariatric suit had a more significant impact on 
their learning than other methods of teaching. They noted the immediacy of the impact rather than the later 
application of this in practice. 
‘It’s like you can sit in a class and someone is going to say it will feel like this sure, I get it. But then 
really if you wear the suit you know then, don’t you.’ (Participant 10) 
Just having a chance to be in that position I think it is better than just imagining how people feel  
(Participant 8) 
Students identified new perspectives and insights that they would not have gained by reading or through 
discussion.  
‘My legs were rubbing together, I’ve never had that before. Everything would take much longer and I 
think more energy as well.’ (Participant 1) 
Challenges and recommendations 
Significantly, students expressed some nursing challenges related to obesity. They recognised that 
understanding the complexities of obesity did not necessarily equip them with the requisite skills to initiate 
conversations about sensitive or difficult areas. 
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‘How do you talk to someone? How do you bring it up?... I think it‘s raised some questions that I’m 
still not sure how I would interact with, or that I provide the best kind of advice or outcome. I think 
it’s a really difficult subject to talk about… trying to have an honest conversation about it. I think it’s 
hard.’ (Participant 5) 
However, the students recognised that within their future practice they would need to be patient, open 
minded and non-judgemental.  
‘My main learning point is don’t judge and be as empathetic as possible.’ (Participant 9) 
 
4. DISCUSSION 
 
This mixed methods study provides insight into the influence of bariatric suits within simulation on student 
nurses’ attitudes towards obese adults, with students reporting attitudinal change. Results from the attitudinal 
questionnaires were consistent with student comments in the focus groups, with the qualitative data providing 
insight into the students’ perceived impact of their experience.  
Part 1 students had more negative attitudes towards obese patients at baseline (F1 – response to obese patients) 
than their part 2 counterparts. This was the only statistically significant difference between part 1 and 2 baseline 
attitudes and could be a result of participants’ limited experience of caring for obese patients and negative 
societal influences (Pearl et al 2012, Puhl et al 2010). The limited differences between part 1 and part 2 students 
suggests that attitudes towards obesity are unlikely to change significantly solely as a result of standard 
education and associated clinical practice.     
Following the simulation intervention there were some changes in attitudes in response to obese patients (F1), 
characteristics of obese individuals (F2) and supportive roles in caring for obese patients (F5). Students who had 
worn the bariatric simulation suit were more likely to recognise that caring for an obese patient can be more 
emotionally draining and stressful than caring for a non-obese patient, suggesting they recognise the complexity 
and emotional challenges of caring for such patients.  
14 
 
In our study, students were more likely to state that obese patients would experience ridicule, low self-esteem, 
fatigue and depression following the simulation activity. This was supported by data from the focus groups 
where students discussed the psychosocial impact of wearing the suit, reporting feelings of being stigmatised, 
socially isolated and disengaged. Molloy et al (2016) reported similar improvements in attitudes towards obese 
patients post educational intervention, although the extent of the benefits had declined after 30 days. The 
intervention included short trigger films, which featured non-professional nursing behaviours towards obese 
patients with discussion and debrief. In our study we only measured immediately after the intervention and do 
not know if the impact is sustained over time. Our findings in relation to stigma are consistent with the work of 
Puhl and Heuer (2010) and Pearl et al (2015) who suggest that stigma influences victim blaming and weight 
discrimination in both health and employment. This in turn impacts upon obese individuals’ exercise behaviours. 
In this study, the students’ appreciation of the physical and emotional support that obese individuals require 
showed a significant difference following the educational intervention. However, students also expressed 
concerns about their ability to support this patient group and recognised the challenges in addressing issues 
related to obese patients. This endorses the work of Keyworth et al (2013) in which students perceived that 
discussing weight management was a sensitive matter in which they lacked confidence. Moreover, students in 
the current study recognised that nurses require additional physical support when caring for obese patients that 
may impact negatively on the patient if care is delayed. These concerns echo those found in Zuzelo and 
Seminara’s (2006) study in which nurses expressed concerns about their ability to provide dignified care, 
especially around positioning and moving obese patients.  Whilst there was no statistically significant differences 
in the students’ attitudes relating to empathy, students in the focus groups noted that the personal experience 
of wearing the suits enhanced their empathetic understanding of obesity and its impact on individuals’ everyday 
lives. This supports the suggestion by Williams and Stickley (2010) that educators should provide appropriate 
experiences that nurture the development of emotional intelligence, self-awareness and the capacity to provide 
empathetic care. The findings of this study suggest that nurses themselves may require additional support when 
caring for obese patients, both physically and psychologically.  
No statistically significant differences in attitudes pre and post intervention were identified in some of the more 
stereotypical negative attitudes such as the belief that obese adults are unkempt, lazy and self-indulgent. This 
could be explained by the educational activity offering limited insight into these aspects.  
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Overall this study suggests that following a structured simulated educational experience student nurses’ 
attitudes were more positive towards obese patients in three areas, namely in their response to obese patients 
(F1), characteristics of obese individuals (F2) and supportive roles in caring for obese patients (F5). The 
characteristic of the educational activity that appeared to influence a change in student nurses’ attitudes was 
related to the ‘lived experience’. Students stated the powerful, immediate impact of simulation in comparison 
to other methods of teaching was positive and noted particularly the physical effects on them when wearing the 
simulation suit.  
4.1 Limitations 
The small number of participants from one educational institution makes generalisation to the wider nursing 
student body limited. As NATOOPS was administered only once following the educational intervention it is not 
possible to determine whether attitudinal change was sustained. However, the results from the focus group 
suggests that students will apply their learning to future practice. Unlike some other studies in the field, the 
participants’ BMI was not collected in the demographic data, therefore no relationship between this and 
nurses’ attitudes can be inferred. The invitation to participate in the research was open to all students 
irrespective of their body size and shape and the characteristics of this cohort could differ from other students 
who did not volunteer to participate in the study.  Furthermore, although students value the simulation, the 
bariatric simulation suit cannot simulate all aspects of obesity, such as the real physiological changes. Finally, it 
should be noted that the internal consistency of Factor 5 within the NATOOPS was low, and this may have 
affected the implications of changes identified using this scale.  
5. CONCLUSION 
 
This study illustrates that the use of bariatric simulation suits can be a powerful method for enabling student 
nurses to explore the physical, social and emotional challenges that obese patients face. Additionally it has 
highlighted that attitudinal change can be achieved with structured simulated educational interventions.  
The study also highlighted the emotional labour for nurses of caring for obese patients which suggests that 
more time and focus is required in the curriculum to address the needs of both obese patients and the nurses 
caring for them.  
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Figure 1: Topic guide for focus group 
 
 
 
  
Pre-amble included: 
• Introduction of facilitator/moderator 
• You don’t have to answer all questions. 
• You can withdraw at any time.  
• Will be exploring student nurse attitudes towards people who are morbidly obese 
• Does wearing the suit make any difference to your attitudes? 
• Audio-recorded and transcribed 
• Data will be anonymised and analysed 
• Will be written up for publication and conference presentation. 
• Have you all completed consent form and willing to participate  
Main topics explored 
• Can you say how you felt when you first put the suit on? 
• What issues arose when carrying out the activities. Prompt: more easy or difficult.  
•   Was there anything that surprised you when carrying out the activities? Prompt: 
Identification of challenges for those who are morbidly obese. 
• How has wearing the suit influenced your attitudes towards those who are obese?. 
• What were your  main learning points from this exercise? 
• How do you think the experience of wearing the suits has or will influence on your 
nursing practice? 
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Table 1: Demographic characteristics of participants 
 First year students 
(n = 39) 
Second year students 
(n = 29) 
Age: Mean (SD) years 28 (±8) 28 (±7) 
 n (%) n (%) 
Programme:   
BSc 12 (31) 12 (41) 
PGDip 27 (69) 17 (59) 
Gender: female  33 (85) 28 (97) 
Ethnic Origin:   
White 25 (64) 19 (66) 
Black 11 (28) 5 (17) 
Other 3 (8) 5 (17) 
Field of Practice:   
Adult Nursing 15 (39) 24 (83) 
Mental Health Nursing 24 (62) 5 (17) 
Highest Level of Previous Education:   
A Level or equivalent 12(31) 10 (35) 
Degree or higher degree  27 (69) 19 (65) 
Experience caring for/living with morbidly obese 5 (13) 4 (18 
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Table 2: Internal consistency of NATOOPS  
 Factor  Chronbach’s Alpha 
 Baseline  Post-
intervention 
NATOOPS Full Scale  0.857 0.743 
Factor 1 – response to obese patients; 14 Items  0.850 0.655 
Factor 2 – characteristics of obese individuals; 9 Items 0.672 0.594 
Factor 3 – controllable factors contributing to obesity; 8 Items 0.780 0.718 
Factor 4 – stereotypical characteristics of obese patients; 2 Items 0.732 0.894 
Factor 5 – supportive roles in caring for obese patients; 3 Items 0.541 0.414 
 
Table 3 NATOOPS factor scores at study baseline and after wearing empathy suits  
Factor Year 1 students 
(no clinical 
experience) 
(n = 39) 
Year 2 students 
(17 – 20 weeks clinical 
experience) 
(n = 29) 
Difference 
between Yr 
1 & Yr 2 
students 
p 1 
Difference in 
Yr 2 students 
pre & post 
intervention 
p 2 
  Pre-
intervention  
Post-
intervention  
  
Factor 1 – response 
to obese patients  
18 (12 – 28) 25 (17 – 37)  
 
33 (21 – 46) 3 0.04 0.034 
Factor 2 – 
characteristics of 
obese individuals  
62 (52 – 71)  64 (60 – 75)  82 (73 – 91) 0.23 <0.001 
Factor 3 – 
controllable factors 
contributing to 
obesity  
69 (46 – 69)  59 (53 – 68)  56 (47 – 69) 3 0.978 0.616 
Factor 4 – 
stereotypical 
characteristics of 
obese patients  
20 (4 – 35)  20 (5 – 39)  25 (10 – 46) 0.833 0.153 
Factor 5 – 
supportive roles in 
caring for obese 
patients  
52 (43 – 69)  56 (46 – 64)  64 (55 – 76) 0.946 0.002 
1 Mann Whitney U tests 
2 Wilcoxon signed rank test; 3 n = 28 due to missing data from 1 participant 
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Table 4: Themes identified by focus groups 
Theme Codes 
Physical impact  Wearing the suit 
Living with obesity 
Psycho-social impact Wearing the suit 
Living with obesity 
Thinking differently Role of the student nurse 
Attitudes 
Well-being 
Simulation as a learning experience Live it, feel it 
New perspectives 
Challenges and recommendations Role of the nurse 
Implications for practice 
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Supplementary Table 1: Changes in attitudes towards obese people prior to and after use of 
simulation suits (n =29)  
 Factor PRE POST P 
value1 
  Median (IQR) Median (IQR)  
1. Obese adults overeat. 3 72.0 (55.5 – 83.5) 64.0 (55.8 – 74.0) 0.309 
2. Obese adults exercise 3 65.5 (55.0 – 81.0) 55.0 (39.8 – 78.9) 0.349 
3. Obesity is influenced by one’s family 
environment. 
3 69.8 (56.0 – 81.9) 67.5 (55.8 – 82.8) 0.419 
4. Nurses feel uncomfortable when 
caring for obese adult patients. 
1 42.8 (17.0 – 60.4) 51.0 (28.0 – 74.0) 0.812 
5. If given the choice, nurses would 
prefer not to care for obese adult 
patients. 
1 35.8 (12.5 – 53.8) 53.5 ( 22.0 – 74.0) 0.787 
6. Obese adult patients would prefer to 
be put on a weight management 
program while in hospital. 
5 47.5 (36.8 – 56.8) 62.0 (43.3 – 77.5) 0.039 
7. Obesity is treatable 3 78.3 (59.1 – 91.4) 75.0 (48.8 – 88.0) 0.015 
8. Obese adult patients need more 
emotional support than other patients. 
5 63.8 (47.1 – 81.3) 76.5 (59.3 – 92.3) 0.004 
9. Nurses should monitor the food 
intake of obese adult patients more 
carefully than that of non-obese 
patients.  
5 56.8 (44.1 – 72.6) 58.0 (48.8 – 76.5) 0.044 
10. Obese adult patients are more self-
conscious than normal weight patients.  
2 68.8 (48.5 – 81.9) 90.8 (77.0 – 96.4) 0.001 
11. Obesity can be prevented by self-
control. 
3 49.3 (28.1 – 74.1) 51.0 (28.5 – 67.5) 0.873 
12. Obese adults can lose weight if they 
change their eating habits. 
3 67.8 (48.7 – 81.5) 65.5 (48.3 – 78.0) 0.524 
13. Obesity is a matter of lifestyle 3 57.5 (43.5 – 75.5) 57.5 (45.0 – 75.8) 0.658 
14. I feel the same about caring for an 
obese patient as a normal weight 
patient. 
1 17.8 (5.0 – 47.8) 41.5 (11.8 – 72.8) 0.432 
15 Caring for an obese adult patient is 
more frustrating than caring for a 
normal weight patient. 
1 35.5 (7.5 – 55.0) 35.0 (8.0 – 56.3) 0.665 
16. I feel more irritated when I care for 
an obese adult patient than a normal 
weight patient. 
1 19.5 (4.5 – 47.0) 13.5 (3.3 – 47.5) 0.242 
17. I feel more impatient when caring 
for an obese adult patient than a normal 
weight patient. 
1 11.3 (3.6 – 36.8) 14.0 (2.5 – 49.3) 0.563 
18. I feel disgust when I am caring for an 
obese adult patient 
1 3.5 (0.5 – 16.25) 3.0 (0.0 – 19.5) 0.831 
19. I feel indifferent to the obesity when 
I am assigned to an obese patient. 
(reverse) 
1 43.0 (8.5 – 69.3) 63.0 (40.3 – 89.5) 0.013 
20. It is difficult to feel empathy for an 
obese adult patient. 
1 7.0 (0.5 – 33.3) 12.5 (0.0 – 42.5) 0.659 
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21. I’d rather not touch an obese adult 
patient 
1 1.5 (0.0 – 5.5) 1.5 ( 0.0 – 5.5) 0.670 
22. Caring for an obese adult patient is 
more emotionally draining than caring 
for a normal weight patient 
1 14.0 (3.5 – 41.5) 44.5 (20.3 – 61.3) 0.001 
23. Caring for an obese adult patient is 
more stressful than caring for a normal 
weight patient. 
1 20.0 (6.5 – 45.5) 39.5 (24.3 – 56.0) 0.012 
24. Caring for an obese adult patient 
repulses me. 
1 1.5 (0.0 – 5.0) 1.8 (0.0 – 5.9) 0.107 
25. Obese adults are self-indulgent. 3 23.0 (4.8 – 44.5) 30.0 (3.0 – 53.0) 0.343 
26. Obese adults are unkempt. 4 12.0 (2.0 – 30.3) 28.0 (7.0 – 49.5) 0.067 
27. Obese adults are lazy. 4 22.0 (4.3 – 46.8) 17.5 (3.0 – 44.25) 0.668 
28. Obese adults are self-confident 
(reverse) 
2 77.5 (53.5 – 90.3) 91.5 (74.8 – 99.3) 0.001 
29. Obese adult patients are depressed 2 47.0 (30.8 – 71.5) 87.0 (57.0 – 92.8) 0.001 
30. Obese adults feel socially accepted 
(reverse) 
2 80.0 (59.3 – 95.0) 95.5 (79.8 – 100.0) 0.001 
31. Obese adults experience unresolved 
anger 
2 46.0 (32.5 – 56.5) 68.5 (41.8 – 79.3) 0.006 
32. Fatigue is a problem for obese adults 2 75.5 (55.0 – 89.0) 97.0 (88.5 – 100.0) <0.001 
33. Obese adult patients are the subjects 
of ridicule.  
2 76.0 (56.0 – 92.5) 94.0 (87.0 – 99.0) <0.001 
34. Obese adult patients feel guilty 2 64.0 (50.5 – 79.0) 84.5 (67.0 – 93.3) <0.001 
35. I would rather work with a normal 
weight person than an obese person. 
1 11.5 (1.8 – 46.7) 29.5 (11.3 – 47.8) 0.648 
36. Obese people have a lower opinion 
of themselves than normal weight 
people. 
2 61.0 (46.5 – 79.5) 89.5 (76.0 – 96.8) <0.001 
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Supplementary table 2: Univariate assessment of relationship between demographic 
characteristics and NATOOPS factor scores (n = 29) 
Demographic 
Characteristics  
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5  
 Coeff  p Coeff  p Coeff  p Coeff  p Coeff  p 
Age            
- Pre -
0.257 
0.187 0.026 0.892 -
0.072 
0.714 -
0.251 
0.190 -
0.139 
0.472 
- Post  -
0.031 
0.876 -
0.161 
0.412 0.019 0.924 0.141 0.467 -
0.477 
0.009 
Field of 
practice 
          
- Pre  -
0.214 
0.275 0.055 0.779 -
0.133 
0.501 -
0.252 
0.187 0.065 0.736 
- Post  -
0.133 
0.501 -
0.051 
0.798 -
0.098 
0.619 -
0.005 
0.978 0.240 0.210 
Programme 
level  
          
- Pre  -
0.134 
0.497 0.201 0.296 0.192 0.327 0.097 0.618 -
0.025 
0.897 
- Post  -
0.089 
0.651 -
0.077 
0.697 0.098 0.619 0.193 0.317 -
0.385 
0.039 
Ethnic origin            
- Pre  0.237 0.225 -
0.124 
0.522 0.234 0.231 0.161 0.405 0.041 0.832 
- Post  0.340 0.076 -
0.341 
0.076 0.325 0.092 0.146 0.449 -
0.295 
0.120 
Highest 
Education 
Level 
          
- Pre  -
0.268 
0.169 0.286 0.132 0.120 0.543 -
0.105 
0.590 -
0.013 
0.947 
- Post  -
0.148 
0.453 0.043 0.830 -
0.065 
0.744 0.082 0.671 -
0.403 
0.030 
Experience 
working with 
obese 
          
- Pre  0.044 0.823 0.000 1.000 -
0.093 
0.637 0.050 0.798 -
0.029 
0.882 
- Post  0.146 0.458 -
0.018 
0.929 0.044 0.823 0.033 0.865 -
0.165 
0.392 
* correlation assessed using Spearman’s rho 
Note: insufficient male participants to examine the relationship between gender and NATOOPS 
factor scores 
 
 
